IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

"P^c Prior Application: 08/765 , 836 

-S^^^ia ' Examiner: G. Cantelmo 

Art Unit:-J2i>3 

^B6ii. Commissioner of Patents and Trademarks W^<* 
. Washington, D.C. 20231 w <£ 

Sir: ^Sr^o 

This is a request for filing a [ ] continuation [ X ] div^ic^Sl 

[ ] continuation-in-part under 37 C.F.R. § 1.53 (b) of pending 

prior application Serial No. 08/765 , 836 , filed on January 14, 1997 of 

Migaku Takahashi for MAGNETIC THIN FILM AND PRODUCTION METHOD THEREFOR 

1. a. [ X ] Enclosed is a copy of the prior application, including 
the oath or declaration as originally filed and an 
„ affidavit or declaration verifying it as a true copy. 

jf! b. [ ] Enclosed is a revised specification which differs 

!il from the specification in the prior application to 

^1 clarify the text but does not include new matter and the 

■*f" oath or declaration as originally filed. 

z ¥ c. [ ] Enclosed is a new specification which includes additional 
& new subject matter and a new oath or declaration. 

D 2. [ X ] The filing fee is calculated as follows: 

M CLAIMS AS FILED IN THE PRIOR APPLICATION, PLUS ANY CLAIMS ADDED 

y! AND MINUS ANY CLAIMS CANCELED BY PRELIMINARY AMENDMENT BELOW 

;f| Number Number Rate Basic Fee 

Filed Extra $ 760 . 00 

Total Claims 4 -20 = 0 x $18.00 = $ 

Independent Claims 2 -03 = 0 x $78.00 = $ 

Multiple Dependent Claims x $260.00 = $ 



Total of Above Calculations $ 760.00 

Reduction of % for filing by small entity, if applicable. A small 
entity statement must also be filed (Note 37 CFR 1.9, 1.27, 1.28). 

$ 380.00 

Total Fees Enclosed $ 380.00 

3. [ X ] A check in the amount of $ 380 . 00 is enclosed. 

(Check No. 2218 ) 

4. [ ] Amend the specification by inserting before the first line the 

sentence: --This is a divisional of Serial No. 08/765 , 836 
filed January 14, 1997 .-- 
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5. [ X ] New informal drawings are enclosed. 



6. [ ] The prior application is assigned of record to 

7a. [ ] A new combined declaration and power of attorney is enclosed. 

b. [ X ] A copy of the Power of Attorney as it appears in the original 
papers in the prior Application is enclosed. 

8. [ X ] Associate Power of Attorney is enclosed. 
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Stephen J. Weyer 

RANDALL J. KNUTH, P.C. 
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Facsimile : 219-486-27 94 



10. [ X ] A preliminary amendment is enclosed. (Claims added by this 
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with the number next following the highest numbered original 
claim in the prior application.) 

11. [ X ] I hereby verify that the attached papers are a true copy of 

prior application Serial No. 08/765 , 836 as originally filed 
on January 14, 1997 . 

The undersigned declares further that all statements made herein of 
his own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment; or both, under Section 
1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent 
issuing thereon. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of 
Takahashi Migaku 
Serial No . : 
Filed: 

Title: MAGNETIC THIN FILM AND 

PRODUCTION METHOD THEREFOR 



Group : 
Examiner 



PRELIMINARY AMENDMENT 

Hon. Commissioner of Patents 

and Trademarks 
Washington, D.C. 2 0231 

Sir: 

Please enter the following Amendments to the application prior to 
calculating the filing fee. 

IN THE CLAIMS 

1. A magnetic thin film [, characterized in] comprising: 

an iron nitride thin film having a nitrogen martensite a.' 
phase with a (002) surface formed on a substrate using an opposed- 
target DC sputtering method by means of reactive sputtering with N 2 
gas; 

said a' phase having diffraction rays observed from only 
said of (002) surface . 

2. A magnetic thin film[, characterized in that] comprising: 
iron {a - Fe) thin films and iron nitride thin films [are] 

alternately deposited on a substrate by means of an opposed- target 
DC sputtering metho d, said iron nitride thin films having a nitrogen 
martensite a* phase with ct (002) surface, said a 1 phase having 
diffraction rays observed only from said a (002) surface . 
Please delete Claims 3-9. 
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10, The magnetic thin film in accordance with Claim 1, in which 
said iron nitride thin film contains an a" crystalline phase (Fe 16 N 2 ) 
with said a' phase. 

11. The magnetic thin film in accordance with Claim 2, in which 
said iron nitride thin films contains an a" crystalline phase 
(Fe 16 N 2 ) with said a' phase. 



RANDALL J. KNUTH, P.C. 
3510 -A Stellhorn Road 
Fort Wayne, IN 46815 
Telephone: (219) 485-60 01 
Facsimile: (219) 486-2794 
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APPLICANT OR PATENTEE: Miqaku TAKAHASHI 
SERIAL NO. OR PATENT NO. : 08/765,836 



ATTORNEY DOCKET NO. : FUK0012.US 



FILED OR ISSUED: January 14, 1997 

TITLE : MAGNETIC THIN FILM AND PRODUCTION METHOD THEREFOR 



VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY STATUS 
(37 CFR 1.9(f) and 1.27(b)) - INDEPENDENT INVENTOR 



As a below named inventor, I hereby declare that I qualify as an independent 
inventor as defined in 37 CFR 1.9(c) for purposes of paying reduced fees under 
section 41(a) and (b) of Title 35, United States Code, to the Patent and Trademark 
Office with regard to the invention entitled: 

MAGNETIC THIN FILM AND PRODUCTION METHOD THEREFOR 

described in: 



[ 3 The specification filed herewith 

[ X ] Application Serial No. 08/765,836 , filed 01/14/1997 

[ ] Patent No. , issued 



I have not assigned, granted, conveyed or licensed and am under no obligation under 
contract or law to assign, grant, convey or license, any rights in the invention to 
any person who could not be classified as an independent inventor under 37 CFR 
1.9(c) if that person had made the invention, or to any concern which would not 
qualify as a small business concern under 37 CFR 1.9(d) or a nonprofit organization 
under 37 CFR 1.9(e) . 

Each person, concern or organization to which I have assigned, granted, conveyed, or 
licensed or am under an obligation under contract or law to assign, grant, convey, 
or license any rights in the invention is listed below: 

[ X ] no such person, concern, or organization 

E 3 persons, concerns, or organizations listed below * 

* NOTE: Separate verified statements are required from each named person, 
concern or organization having rights to the invention averring to 
their status as small entities (37 CFR 1.27). 



FULL NAME: 

ADDRESS: 

[ ] INDIVIDUAL [ ] SMALL BUSINESS CONCERN [ 3 NONPROFIT ORG. 



I acknowledge the duty to file, in this application or patent, notification of any 
change in status resulting in loss of entitlement to small entity status prior to 
paying, or at the time of paying, the earliest of the issue fee or any maintenance 
fee due after the date on which status as a small entity is no longer appropriate 
(37 CFR 1.28(b) ) . 

I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code, and that such willful 
false statements may jeopardize the validity of the application, any patent issuing 
thereon, or any patent to which this verified statement is directed. 



Macraku TAKAHASHI 



NAME OF INVENTOR 



SIGNATURE OF INVENTOR 

KHU. fVf. Iff? 

DATE 



SPECIFICATION 



MAGNETIC THIN FILM AND PRODUCTION METHOD THEREFOR 

Technological Field 

The present invention relates to a magnetic thin film and a 
manufacturing method therefor; in particular, the present 
invention relates to a manufacturing method for thin magnetic 
films which is capable of stably producing an iron nitride film 
having high saturation. The present invention may be 
advantageously applied to the magnetic heads or the like of 
magnetic discs having) high recording density. 

Background Art 

Iron nitride thin films, in particular, Fei$N2 thin films, 
have a particularly large saturation among magnetic materials, 
and have attracted attention as new materials which may be 
finely worked for magnetic head materials and the like; however, 
because these materials are not stable with respect to heat, the 
formation of thin films under high temperatures with such 
materials is impossible, and the stable formation of thin films 
having superior characteristics has become difficult. However, 
in recent years, Qmuro et al. {Journal of the Japanese Society 
of Applied Magnetism, 14, 701, 1990) have made it possible to 
produce a monocrystalline iron nitride film (Fei6N2) using the 
MBE method, and since the enormous value of the magnetic moment 
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of such a thin film has been confirmed , these materials have 
again attracted attention , and a manufacturing method which is 
capable of application has been anticipated. 

However, the following problems exist in this manufacturing 
methods (1) a special substrate (Ino.2 G ao.sAs) is required, (2) 
the film formation rate is slow (O.G5A/sec or less), (3) the 
critical film thickness in the single phase state of the stably 
formed Fei6N2 is small (1000A or less), and (4) the process of 
the nitridization of the Fe from the gas phase is unclear, and 
instabilities remain in the thin film formation; thus, the 
current state of affairs is such that there are great obstacles 
to the application of iron nitride thin films. 

In light of the above circumstances , the present invention 
has as an object thereof to provide a magnetic thin film 
formation method which is capable of rapidly and stably forming 
an iron nitride thin film present in a single phase state while 
at a film thickness of 1000A or more, and which does not not 
require a special substrate. Furthermore, the present invention 
has as an object thereof to provide a magnetic thin film having 
high saturation and a low coercive force. 

Disclosure of the Invention 

With respect to a stable formation method for iron nitride 
thin films, the attention of the present inventors was drawn to 
the use of a reactive plasma of N2 gas; they have developed 
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experiments relating to standardized plasma analysis and the 
process of nitridization by means of a vapor deposition method 
and sputtering method, and have investigated the relationship 
between the plasma and the iron nitride thin film phase which is 
synthesized* The present inventors have selected the plasma 
conditions and produced the iron nitride thin film on a 
substrate by means of an opposed- tar get DC sputtering method 
have made clear the growth conditions of a" - FeigN2/ and they 
have considered the relationships between the phase, the 
structure, and the saturation* The present invention was 
completed based on these insights. 

That is say, the magnetic thin film of the present 
invention is characterized in comprising an iron nitride thin 
film which is formed on a substrate by means of an opposed- 
target DC sputtering method employing reactive sputtering with 
N2 gas. 

Furthermore, the present invention is characterized in that 
by means of the opposed-target DC sputtering method, an iron (a 
- Fe) thin film and a iron nitride thin film are alternately 
layered on a substrate. 

Furthermore, the magnetic thin film manufacturing method in 
accordance with the present invention is a manufacturing method 
for iron nitride thin films which employs an opposed- target DC 
sputtering method, characterized in that iron nitride thin film 
is formed on a substrate by introducing Ar and N2 gases into a 
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film formation chamber , and applying DC power to an iron target 
within the Ar and N2 gas atmosphere* 

In a preferred mode of the manufacturing method of the 
present invention , the flow rate of the N2 is within a range of 
8 - 25% of the total gas flow rate. 

Furthermore , it is preferable that the electron temperature 
during formation of the iron nitride thin film be within a range 
of 0.01 - 1 eV, and that the electron density be within a range 
of 1 x 10 9 - 1 x 10 10 cm~ 3 . 

Furthermore , in a preferred mode of the present invent ion , 
the substrate has an iron thin film formed thereon as a base 
layer. 

Additionally, in the present invention, it is preferable 
that after the formation of the iron nitride thin film, heat 
treatment be conducted in a vacuum, and it is preferable that 
the heat treatment be such that the temperature is within a 
range of 100 - 180° C, and the treatment is conducted for a 
period within a range of 1 - 3 hours. 

Function 

By means of the present invention, it is possible to 
rapidly and stably form an iron nitride thin film having an 
extremely large saturation Ms, by means of employing an opposed- 
target DC sputtering method. Additionally, by means of setting 
the electron temperature and electron density during film 
formation to within ranges of, respectively, 0.01 - 1 eV and 1 x 
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10 9 - 1 x 10 10 cm" 3 , it is possible to further increase the 
uniformity and stability of the characteristics of the film, 
such as saturation and the like. 

By means of setting the flow rate of the N2 gas to within a 

range of 8 - 25% of the total gas flow rate, it is possible to 
more stably form the single phase a crystalline phase . 

Furthermore, it is preferable that an iron thin film (a - 
Fe) be formed as a base layer on the substrate. By means of 
employing such a substrate, the monocrystalline nature of the 
thin film is further increased. 

Additionally, it. is preferable that after the iron nitride 
thin film formation in the present invention, heat treatment be 
carried out in a vacuum, and it is preferable that the 
conditions of the heat treatment be such that the temperature is 
within a range of 100 - 180° C, and the treatment is carried out 
for a period of time within a range of 1 - 3 hours. By means of 
conducting heat treatment, it is possible to produce an a" 
crystalline phase (Fei6N2> and to further increase the 
saturation. 

By providing a layered structure of a - Fe and iron nitride 
in the magnetic thin film in accordance with the present 
invention, it is possible to reduce the coercive force. 

Brief Description of the Drawings 

Figure 1 is a graph showing the relationship between the X- 
ray diffraction pattern of the iron nitride thin film after film 
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formation, and the flow rate ratio of the N2 gas during film 
formation. 

Figure 2 is a graph showing the X-ray diffraction pattern 
of the iron nitride thin film after heat treatment. 

Figure 3 is a graph showing the changes in the X-ray 
diffraction pattern of the iron nitride thin film immediately 
after film formation and after heat treatment. 

Figure 4 is a graph showing the relationship between the 
amount of N contained in the a" and a' phases, and the flow rate 
ratio of the N2 gas during film formation. 

Best Mode for Carrying Out the Invention 

Hereinbelow, the present invention will be explained in 
detail based on embodiments; however, it is of course the case 
that the present invention is in no way limited to the 
embodiments described. 

(Embodiment 1) 

The film formation of the iron nitride thin film was 
conducted by means of an opposed- tar get DC sputtering method 
under conditions such that the total gas pressure was 5 mTorr, 
the total gas flow rate was 5 ccm, and the N2 gas flow rate 
ratio was within a range of 2 - 25%. A MgO (001) 
monocrystalline substrate was employed as the substrate, and 
prior to film formation, the substrate was subjected to heat 
treatment for a period of 2 hours at a temperature of 200° C 
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within a chamber , and was then allowed to cool to room 
temperature . 

First, an iron base layer having a thickness of 5 OA was 
formed in a Ar atmosphere {at a film formation rate of 33A/min), 
and on this, an iron nitride thin film having a thickness of 
3000A was formed in a Ar and N2 gas atmosphere, at a film 
formation rate of 200&/min. Film formation was conducted under 
conditions such that the electron temperature Te was equal to 
0.3 eV and the electron density Ne was equal to 1 x 10 10 cm" 3 ; 
these were determined on the basis of plasma diagnostic results. 

After film formation, heat treatment was conducted by 
temporary exposure o£ the thin film to the atmosphere, and then 
heating at a temperature of 150° for a period of 2 hours at a 
pressure of 5 x 10~ 6 Torr in a vacuum furnace. 

The structural analysis was conducted by means of X-ray 
diffraction (CoKec rays). Furthermore, the amount of N contained 
in the thin film as determined from the relationships between 
the lattice constant and the N concentration at the nitrogen 
marten-site which were disclosed by Jack (Proc. Roy. Sec, A208, 
200, 1951). 

In Figure 1, the X-ray profiles of a series of iron nitride 
thin films produced with N2 flow rate ratios within a range of 2 
- 25%, immediately after film formation, are shown. 
Furthermore, in the Figure, the N concentration corresponding to 
each diffraction line is also shown. 
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In the profiles on the large angle side in which 65° < 28 < 
80°, diffraction rays were only observed from the (002) surface 
of the nitrogen marten-site a 1 phase (hereinbelow abbreviated to 
a (002)), in which N atoms were arranged irregularly in the 
body-centered cubic lattice of the iron nitride. 

It was determined that the thin film produced at N2 gas 
flow ratios of 5% or less comprised two phases , a - Fe and the 
a 1 phase , while thin films produced at 8% or more comprised only 
the single a 1 phase. Additionally, in concert with the increase 
in the N2 gas flow rate ratio, the diffraction rays from the a 1 
(002) moved in the direction of the smaller angles, from 75° to 
68°, and this corresponds to an increase in the amount of N 
contained in the a 1 phase. 

In Figure 2, X-ray profiles of the thin films shown in 
Figure 1, obtained after heat treatment, are shown. It can be 
seen from the profiles on the large angle side that the 
diffraction rays from the a' which was grown in a nearly single 
phase state immediately after film formation are clearly 
separated from the diffraction rays from the a 1 phase (002) 
surface containing approximately 2 - at% of N, and the 
diffraction rays from the a" phase (004) surface (hereinbelow 
shortened to a" (004)) and the oc ! phase (002) surface containing 
approximately 11 at% N. Additionally, furthermore, in the small 
angle side profiles, the diffraction rays from the a" (002) 
surface (hereinbelow shortened to a" (002)), which are the 
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diffraction rays unique to the a" phase , are clearly observed in 
the thin films produced with N2 gas flow rate ratios of 12% or 
greater during film formation. These diffraction rays are 
produced when a regular arrangement of N atoms is selectively 
caused in the FeigN2 phase. From this, it is thought that, 
although a body-centered cubic structure is maintained in the 
thin films prior to heat treatment, the N atoms are not in a 
regular arrangement, and that such -a regular arrangement of the 
N atoms is promoted by heat treatment, thus producing the a" 
phase* 

It was conf irmed, that the a" layer is essentially not 
formed at heat treatment temperatures of 100°C or less. 

In Figure 3, in order to consider in greater detail the 
state of the phase separation from the a ! to the a" + a' seen 
in Figure 2, the patterns of change in the diffraction rays at 
large angles, before and after heat treatment, in thin films 
produced under various flow rate ratios are shown. In those 
prior to heat treatment, it can be seen that the ce' single phase 
is present in all thin films (the single dotted line in the 
Figure) . The changes after heat treatment are such that, using 
as an example the profile of the thin film produced using a N2 
gas flow rate ratio of 12%, the a' phase prior to heat 
treatment, which is assumed to contain 8.5 at% N, is divided 
after heat treatment into the a" and a f phases having a large 
amount of N contained, at 10.6 at%, and the a* phase having a 
small amount of N contained, at 1.3 at%. Similar trends in the 
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changes were observed in the thin films produced using all other 
N2 gas flow rate ratios* In the thin film produced using a N2 
gas flow rate ratio of 25%, diffraction rays from a y' phase 
were observed. On the other hand, in the thin films after heat 
treatment, the intensity ratio I a » (002)/Ia"(004) + a v (002) between 
the diffraction rays from the a' phase (002) surface containing 
approximately 2 at% N, and the diffraction rays from the a" 
(004) and a 1 (002) having the Fei6N2 stoichiometric composition 
(approximately 11 at%) decreases as the N2 gas flow rate ratio 
increases; this is believed to show that the amount of a" phase 
containing 11 at% of N which is generated in the film is 
increasing. 

In Figure 4, based on the X-ray profiles shown in Figures 1 
and 2, the amounts of N contained in each phase are shown with 
respect to the N2 gas flow rate ratio during film formation. 
Immediately after film formation, the amount of N contained 
increases monotonically from 2.5 to 12.5 at% in concert with an 
increase in the N2 gas flow rate ratio. On the other hand, as a 
result of the heat treatment, in the films produced using N2 gas 
flow rate ratios of from 10 to 16%, the a 1 phase (7.5% - 11 at% 
N) prior to heat treatment is divided into an a" containing a 
large amount of N and an a 1 containing a small amount of N. The 
N concentration within the a" phase remains in the 
stoichiometric ratio of the FeisN2 compound as the N2 gas flow 
rate ratio increases, and shows a tendancy to be essentially 
saturated. Furthermore, in the thin films formed using a N2 gas 
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flow ratio of 25%, as a result of heat treatment , ay' - Fe 4 N 
phase (stoichiometric composition 20 at%) is formed. 

As described above, in accordance with the present 
invention, it was confirmed that it is possible to form an iron 
nitride thin film having a high saturation. In particular, when 
a N2 flow rate ratio of 8% or more is employed, it is possible 
to form a single phase a' phase, and it is thus possible to form 
an iron nitride thin film having more stable characteristics. 
Additionally, it was learned that by means of conducting heating 
treatment, an a" phase having a higher saturation was formed. 

(Embodiment 2) 

In the same manner as in Embodiment 1, iron thin films 
having a thickness of 30 A and iron nitride thin films having 
thickness of 10 OA were alternately layered on a MgO substrate so 
that 5 of each type of layer was present. The N2 gas flow rate 
ratio during deposition of the iron nitride thin film was 20%. 

After this, heat treatment was conducted in a vacuum 
furnace at a pressure of 5 x 10" 6 Torr or less, at a temperature 
of 150°C, and for a period of 2 hours. 

When the coercive force of the magnetic thin films obtained 
was measured, it was determined to be 1.0 Gauss, and it was thus 
learned that by means of employing the present embodiment, it is 
possible to obtain magnetic thin films having extremely low 
coercive forces. 

Industrial Applicability 
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As described above, in accordance with the invention as 
stated in claim 1, it is possible to provide magnetic thin films 
having high saturation . Additionally, by means of the invention 
as stated in claim 2, it possible to provide magnetic thin films 
having low coercive force. 

By means of the magnetic thin film manufacturing method as 
stated in claim 3, a high speed film formation of 2G0A per 
minute is possible, and moreover, it is possible to produce iron 
nitride thin films which are single phase and have high 
saturations even when extremely thick in comparison with those 
conventionally obtainable, at 3000A. 

Additionally , iri accordance with the invention as stated in 
claim 8, it is possible to produce a a" phase having higher 
saturation. 

By means of the present invention, it is possible to 
provide thin film magnetic heads appropriate for ultra high 
recording densities. 
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CLAIMS 

1. A magnetic thin film, characterized in comprising an iron 
nitride thin film formed on a substrate using an opposed- target 
DC sputtering method by means of reactive sputtering with N2 
gas. 

2. A magnetic thin film, characterized in that iron (a - Fe). 
thin films and iron nitride thin films are alternately deposited 
on a substrate by means of an opposed-target DC sputtering 
method . 

3. A magnetic thin film manufacturing method comprising a 
manufacturing method for iron nitride thin films employing an 
opposed-target DC sputtering method, characterized in that Ar 
and N2 gases are introduced into a film formation chamber, DC 
power is applied to an iron target in the Ar and N2 gas 
atmosphere, and an iron nitride thin film is formed on a 
substrate . 

4 . A magnetic thin film manufacturing method in accordance with 
claim 3, characterized in that a flow rate of said N2 gas is 
within a range of 8 - 25% with respect to the total gas flow 
rate. 

5 • A magnetic thin film manufacturing method in accordance with 
one of claims 3 and 4, characterized in that the electron 
temperature during the formation of the iron nitride thin film 
is within a range of 0.01 - 1 eV, and the electron density is 
within a range of 1 x 10 9 - 1 xlO 10 cm- 3 . 
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6. A magnetic thin film manufacturing method in accordance with 
one of claims 3 through 5, characterized in that said substrate 
has an iron (a - Fe) thin film (001) surface formed thereon as a 
base layer. 

7 . A magnetic thin film manufacturing method in accordance with 
one of claims 3 through 6, characterized in that after iron 
nitride thin film formation , heat treatment is conducted in a 
vacuum. 

8 . A magnetic thin film manufacturing method in accordance with 
claim 7, characterized in that the conditions of said heat 
treatment are such that the temperature is within a range of 100 
- 180° C, and treatment is conducted for a period of time within 
a range of 1 - 3 hours. 

9. A magnetic thin film manufacturing method in accordance with 
one of claims 3 through 8, characterized in that said iron 
nitride thin film contains an a" crystalline phase (Fei6N2). 
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ABSTRACT 



This invention is directed to provide a thin film of iron 
nitride of high saturation and low coercive force and a method 
of forming stable at a high speed a thin film of iron nitride 
without requiring any specific substrate. 

The method of the present invention uses an opposed-target 
DC sputtering method, in which Ar and N2 gasses are introduced 
into a film formation chamber , DC power is applied to iron 
targets in the Ar and N2 gasses and a thin film of iron nitride 
is formed on a substrate « A heat treatment is carried out in 
vacuum after the formation of the thin film. 
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(Numcer) 



(Country) . 

(a *) 



(Day.'Month/Year 



Red) 



(Numcer) (Country) (Day/McmtvYear 
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(Riing Date) 



riiec) 
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Q 
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(Application Sena No.) 



(±3 = ) 
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i hereby claim the benefit under Title 35, United States Cede, 
§120 cf any United States acciicaticn(s) listed beiow and, 
insofar as the subject matter cf each cf the claims cf this 
acciicaticn is net discicsed in the prior United States appli- 
cation in the manner provides by the first paragrach cf Title 
25, United States Ccce. §112. I acknowledge the duty to 
cisdese material information as defined in Title 37, Code cf 
Federal Regulations, § 1.55(a) which cccurrec between the 
filing date of the prior acpiicaticn and the national cr FCT 
international filing date cf this acciicaticn: 



(S 5c) 



(Status) 
(patented, pencil 
acanccned) 



(Application Sena Nc.) 



(FHing Gate) 
0=5S = ) 



(Starts) 
(patentee, oenang, 
abandonee') 



?> Sr., s ^ a* 5 Sea ;c i 5 as o .312 ^sa 6 ^ L 3 



I hereby declare that all statements made herein of my own 
knowledge are true and that ai! statements made on infor- 
mation and belief are beiieved tc be true; and further that 
these statements were made with the knowledge that wiilfui 
false statements arc the iike so mace are punishable by fine 
cr imprisonment, or bcth, uncer Section 1CC1 cf utle 13 cf 
the United States Code and that such willful raise statements 
may jeopardize the vaiicity cf tr.e acciicaticn or any patent 
issued thereon. 



Japanese Language Declaration 



FCV/ER CF ATTORNEY: As a named inventcr. I herecy 
scccint :ne following s^crr.sy(s) ard'cr acsr.t(s) tc presses 
:r.is application arc transact si! business in the rater.: ar.c 
T.-acsmark Cffice connected therewith, (/isr name arc rag- 
isva'Jcn r.ur,'cer) 

Randall J. Snuth 
Reg. No. 3i,6U 



0 

ill 
fji 



Send Ccrrasccncer.cs tc: 

Randall J . Knuth 
Randall J, Knuth, F.C. 
351 0-A Stellhorn Road 
Fort Wayne, IN 4-6815 



Cirec: Telephone Calls tc: (rare and telechcne numzec) 
Randall J * Knuth 
Telephone and Facsimile 

(219) A8i-i929 



;Aj ■ 

_ib . 


.--.iil name cr scie cr Srs: jwentcr 
Takahasii Misraku 






Sat 


Sesicencs 

M*yaa>4 - .Ta-^ . ■ 


' ' — " ' " Pctcsrsnic 

Sa paean ' 


i rest C"iC3 Accsss 

20-0. EitoVida 2-choae. Ta^°ku-ku, 


L-dai-shi. MTT*r.T.V«n PRO JAPAN 




rUI name cf secsnfi jcm: inverter, if any 
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(Seedy similar information and sigr.as.f9 fcr trarc arc s-=- 
sacjuent joint inventors.) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application: ) 

Migaku Takahashi ) Group Art Unit: 1753 

Serial No: 08/765,836 ) 

Filed: January 14, 1997 ) Examiner: G. Cantelmo 

TITLE: MAGNETIC THIN FILM AND ) 

PRODUCTION METHOD THEREFOR ) 

ASSOCIATE POWER OF ATTORNEY 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Dear Sir: 

I hereby appoint: Stephen J. Weyer, Registration No. 43,259, 
whose post office address is 3510-A Stellhorn Road, Fort Wayne, 
IN 46815-4631, as my associate attorney in the above -entitled 
application, to prosecute this application, to make alterations 
and amendments therein, and to transact all business in the 
Patent and Trademark Office connected therewith. 

Please continue to address all future communications to: 

RANDALL J. KNUTH, P.C. 
3510-A Stellhorn Road 
Fort Wayne, IN 46815-4631 
Telephone : 219-4 85-6001 
Facsimile : 219-4 8 6-2 794 



Respectfully submitted, 




Randall J. Knuth 
Registration Number 34,644 



Date : -F^A~~Z^ (Iff 



